Diabetes mellitus has been shown to be associated with heart failure of unknown origin, which is termed 'diabetic w x w x cardiomyopathy' 1 . Regan et al. 2 have shown that the small vessel lesions in diabetes mellitus have little or no relation to diabetic cardiomyopathy, suggesting that the contractile function of the diabetic cardiomyopathy was primarily defective. Although many studies have been performed to reveal cellular and subcellular derangement w x in diabetic cardiomyopathy 3-6 , the precise mechanism is still unknown.
It has been reported that Ca 2q metabolism in diabetic myocardium has several abnormalities, including a decreased activity of Ca 2q -ATPase in sarcoplasmic reticulum Ž . w x w x SR 7,8 and sarcolemma 9,10 . It has also been reported that the activity of Na q rCa 2q exchange is lower in diaw x betic myocardium 10 . These reports have suggested that Ca 2q overload may be involved in the pathogenesis of w x diabetic cardiomyopathy 3 . Although it has been shown that certain mechanical and electrophysiological features in diabetic rats correlate well with conditions of intracellular 2q w x Ca overload 11,12 , direct measurement of the cytosolic 2q Žw 2q x . Ca concentration Ca has not been made previi w 2q x ously. The most popular method for measuring Ca i w x uses fluorescent probes such as fura-2 and indo-1 13 . We w 2q x have reported that Ca of unstimulated rat myocytes i Ž . isolated from insulin-dependent diabetes mellitus IDDM was lower than that of normal myocytes using fura-2 Ž53 " 3 nM in diabetic myocytes and 75 " 5 nM in normal
. w x myocytes, mean " s.e.; P -0.01 14 . Recently, w x Lagadic-Gossmann et al. 15 also reported that basal w 2q x Ca level was lower in diabetic myocytes using indo-1. w x entry via Na rCa exchange 27 .
w 2q x There are other possible reasons for the low Ca in i diabetic myocytes. First is the duration of the diabetic state, since it has been reported that the positive and negative dprdt of left ventricle were reduced in diabetic rats more than 30 days after the injection of streptozotocin w x w 2q x 28 . Various parameters such as Ca may be different i according to the duration of the diabetic state. However, w 2q x the lower Ca levels were reported either 3-4 weeks i w x w x 15 or 8 weeks 14 after the injection of streptozotocin. Another possible reason is related to the isolated myocytes used in the study. If there was heterogeneous progression of diabetic cardiomyopathy, the rod-shaped cells obtained from the enzymatic method might have been obtained from the intact part of diabetic myocardium. There was, however, no difference in the percentage of rod-shaped cells after cell isolation between control and diabetic rats w x in the study 14 . The difference in intracellular environment such as the activities of esterases or the viscosity of cytosol could be the cause of different fluorescence ratios of fura-2. However, there was no difference after the addition of 50 mM digitonin between control and diabetic w x w x myocytes 14 . Lagadic-Gossmann et al. 15 have also reported that there were no differences in the degree of indo-1 loading, or the relative proportion of indo-1 in the w 2q x cytoplasm. Ca in myocytes has been shown to be sensitivity of isometric tension in skinned cardiac myocytes from diabetic rats suggests that decreased cardiac output in the whole heart can occur independently of alterations in Ca 2q handling. Changes in b-myosin heavy Ž . w x w x chain MHC 43,44 and troponin T expression 44 may contribute to the lowered Ca 2q sensitivity of myofilaments. There has been, however, no consistent finding regarding the sensitivity of the myofilament; e.g., a slight but significant increase in Ca 2q sensitivity was observed w x in skinned cardiac fibers 38,39 . It has been reported that the lower activity of myosin ATPase and abnormal myosin isozyme distribution could be responsible for the depressed w x contractile function in diabetic myocardium 43,45 . However, there is no simple correlation between active develw x oped tension and myosin ATPase activity 46 , and other derangements in contractile activity such as a decrease in w x 2q relaxation rate 40 indicate abnormal intracellular Ca handling. Therefore, the abnormal contractile function of diabetic myocardium may be primarily due to the abnormalities of Ca 2q transients. Since Ca 2q transients of diabetic rat myocytes have not been measured directly, we measured Ca 2q transients and cell shortening using high temporal resolution video imagw x ing analysis 47 . Indo-1 was used as the fluorescent w 2q x probes for Ca , because indo-1 is suitable for measuri w 2q x ing rapid changes in Ca without a cell movement i w x artifact 13 . It was shown that the diastolic base and systolic peak of Ca 2q transients were significantly lower w x than those in normal myocytes 47 . The cell circumferential shortening of diabetic myocytes was also significantly lower than that of normal myocytes. w 2q x In conclusion, it is most likely that basal Ca and i peak level of Ca 2q transients are decreased in insulin-dependent diabetic myocytes. The lower Ca 2q levels could be caused by the decreased SR Ca 2q stores, and would be, at least in part, related to depressed cardiac contractility in diabetic heart. However, there could be a difference in 2q Ž Ca regulation in different types of diabetes e.g., non-in-. sulin-dependent diabetes mellitus . Further studies are required to substantiate the exact mechanism of diabetes-induced changes in intracellular Ca 2q regulation and contractile function. 
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